Role of protein phosphatases in the cancer microenvironment.
Cancer cells depend on a supportive niche (the tumor microenvironment) that promotes tumor cell survival while protecting the malignant cells from therapeutic challenges and the host's defense systems. Cancer cells and the support cells in the tumor microenvironment communicate via cytokines/chemokines, cell:cell contact, or alterations in the metabolic state of the niche (e.g. hypoxia) that promote growth and survival of the tumor cell, influence metastasis, and defeat immune surveillance. These signaling pathways involve dysregulation of not only protein kinases but also protein phosphatases as normal signal transduction processes require both activation and deactivation. For instance, aberrant receptor signaling can result from constitutive activation of a tyrosine kinase such as FLT3 or inactivation of a tyrosine protein phosphatase such as SHP-2 (PTPN11). Activation of serine/threonine kinases such as AKT and ERK are often observed during the development of drug resistance while genomic and non-genomic suppression of serine/threonine protein phosphatases such as PP2A achieve similar results. It is fairly clear that the various protein phosphatases will impact processes that support drug resistance. Of growing interest is the emerging model whereby the support cells in the tumor microenvironment actually serve as drivers of tumorigenesis. This phenomenon has been most prominently observed in osteoblast cells in leukemic niches. At least one protein phosphatase, PTPN11, has emerged as a critical driver of this process in juvenile myelomonocytic leukemia. This review will cover the role of various serine/threonine and tyrosine protein phosphatases in processes that are central to tumor microenvironment function.